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Abstract: It is known that elevated serum homocysteine, decreased folate, and low vitamin 
B 1 2 serum levels are associated with poor cognitive function, cognitive decline, and dementia. 
Current literature shows that some psychiatric disorders, mainly affective and psychotic ones, can 
be related to the levels of vitamin B 12, folate, and homocysteine. These results can be explained 
by the importance of vitamin B12, folate, and homocysteine in carbon transfer metabolism 
(methylation), which is required for the production of serotonin as well as for other monoamine 
neurotransmitters and catecholamines. Earlier studies focused on the relationship between folate 
deficiency, hyperhomocysteinemia, and depressive disorders. Although depressive and anxiety 
disorders show a common comorbidity pattern, there are few studies addressing the effect of 
impaired one-carbon metabolism in anxiety disorders - especially in obsessive-compulsive 
disorder (OCD). This study aimed to measure the levels of vitamin B 12, folate, and homocysteine 
specifically in order to see if eventual alterations have an etiopathogenetic significance on 
patients with OCD. Serum vitamin B 1 2, folate, and homocysteine concentrations were measured 
in 35 patients with OCD and 22 controls. In addition, the Structured Clinical Interview for 
the Diagnostic and Statistical Manual for Mental Disorders, Fourth Edition, Text Revision, 
Yale-Brown Obsessive Compulsive Scale, Hamilton Rating Scale for Depression, and Hamilton 
Rating Scale for Anxiety were conducted for each patient. It was found that vitamin B 12 levels 
were decreased and homocysteine levels were increased in some OCD patients. Homocysteine 
levels were positively correlated with Yale-Brown compulsion and Yale-Brown total scores. 
In conclusion, findings of this study suggest that some OCD patients might have vitamin B12 
deficiency and higher homocysteine levels. 
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Introduction 

It is reported that psychiatric symptoms - mainly affective and psychotic ones - can be 
related to the levels of vitamin B12, folate, and homocysteine. 1 5 These observations 
may be explained by the importance of vitamin B 1 2 , folate, and homocysteine in carbon 
transfer metabolism (methylation), which is required for the production of serotonin, 
other monoamine neurotransmitters, and catecholamines. 6 Earlier studies focused on the 
relationship between folate deficiency and depressive disorders. 7 - 8 These were followed 
by several case-controlled studies which revealed increasing prevalence of folate 
and vitamin B12 deficiency in patients with depression. 9 10 Recently, homocysteine 
has been considered as a sensitive marker for folate deficiency." 12 Observations on 
the antidepressant effects of folate supplementation may support the importance 
of these nutrients in psychopathology. 1314 Although comorbidity of depressive and 
anxiety disorders is common, there are few studies addressing the effect of impaired 
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one-carbon metabolism in anxiety disorders - especially 
in obsessive-compulsive disorder (OCD). 15-18 OCD shows 
a prevalence of l%-3% globally, and it follows a chronic 
course with increased rates of comorbidity. Thus, it is a 
global burden on the patients as well as on their families, ie, it 
decreases the quality of life for both of these parties." 22 Due 
to the role of OCD in the quality of life of patients and their 
families, as well as providing an alternative route of augmen- 
tation for pharmacotherapy, further studies investigating the 
roles of vitamin B 1 2, folate and homocysteine may be worth- 
while to carry out. Therefore, this study's aim was to measure 
vitamin B 12, folate, and homocysteine levels specifically to 
see whether or not their eventual alterations play a role in the 
etiopathogenesis and/or subsequent course of OCD. 

Materials and methods 

Patients who were diagnosed with OCD according to the 
fourth edition of the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-IV) criteria were approached and 
informed about the aims and methods of the study. Among 
the patients, the ones who did not have mental retardation 
and/or psychosis, and the ones who provided their informed 
consent were enrolled in the study. Other exclusion cri- 
teria were defined as the history of any endocrinological 
condition, being pregnant, lactating or having childbearing 
potential, having clinically relevant abnormal laboratory test 
results, including megaloblastic anemia, alcohol abuse and 
dependence and a positive history of immunologic disease. 
Twenty-two healthy control subjects who matched with the 
patients in terms of sex and age were chosen from the hos- 
pital staff according to exclusion criteria. The controls were 
interviewed with the non-patient version of the Structured 
Clinical Interview for the revised third edition of the DSM 
to exclude any Axis I Disorder. 23 In addition, the controls did 
not have a history of major mood disorder, dementia, mental 
retardation, or psychosis in their first-degree relatives. All 
control subjects had either no history of treatment or were 
drug-free at least for the last 2 weeks. 

The patients were diagnosed with the Structured Clini- 
cal Interview for DSM-IV Axis I Disorders. 24 The Hamilton 
Rating Scale for Depression, 25 Hamilton Rating Scale for 
Anxiety, 26 and Yale-Brown Obsessive-Compulsive Scale 27 
were used for evaluating severity and comorbidities. 

Venous blood samples were collected after overnight 
fasting. Homocysteine, folate, and vitamin B12 levels were 
measured in all subjects. Blood was drawn into tubes contain- 
ing ethylenediaminetetraacetic acid/K3, immediately placed 
on ice, and centrifuged at 4°C. Plasma was separated and 
immediately stored at -80°C before it was analyzed. Cutoffs 



(given below) were used to determine vitamin deficiency. As 
described in the literature, they corresponded to the normal 
ranges of the assays. Folate deficiency was considered to 
be present when the serum folate level was <3 ng/mL. 
Vitamin B12 deficiency was defined as a level of serum 
vitamin B12 <200 pg/mL. 16 Hyperhomocysteinemia was 
defined as a level of plasma homocysteine > 14.0 |imol/L. 17 
SPSS for Windows version 15.0 (2006; SPSS Inc., 
Chicago, IL, USA) was used in the statistical analyses. 
Descriptive statistics were performed with frequency and 
cross tabulations for categorical variables. Means and 
standard deviations were measured for numerical variables. 
The chi-square test was used for comparing independent 
categorical variables. Monte Carlo simulations were run for 
multiple groups when comparisons did not meet the chi- 
square criteria; Fisher's exact test was used in the comparison 
of the groups. Student's /-test was used for comparing the 
numerical data displaying normal distribution; the Mann- 
Whitney {/-test was performed for the numerical variables 
not displaying normal distribution. The P-value was set at 
0.05 and all of the comparisons were two-tailed. 

Results 

While the mean age of the patient group was 34.0+10.5 years, 
it was 33.1+8.3 years in the controls. The patient and control 
groups were mostly female (88.6% and 86.4%, respectively). 
The groups had no significant differences in terms of their 
sociodemographic data. 

The mean age at onset of OCD was 22.1+8.5 years and 
the mean duration of OCD was 141.8+1 1 1 .0 months in the 
patient group. 

There were no significant differences between the patients 
and controls in terms of hemoglobin values (13.3+1.4 g/dL 
and 13.8+1.5 g/dL, respectively; P=0. 125). The groups were 
then compared according to folate, vitamin B 12, and homo- 
cysteine levels. The results showed that all three variables 
differed significantly (Table 1). 

Among the 35 cases with OCD, 3 1 (88.6%) showed good 
insight; nine ( 1 5.8%) of them were diagnosed with comorbid 
major depressive disorder according to DSM-IV criteria. 
Among the ones who were diagnosed with OCD, 34 patients 
reported a history of treatment for the disorder (97.1%), while 
four (18.2%) of the control subjects declared that they had 
received psychiatric help in the past for problems not related 
to anxiety /mood disorders. Thirty-two patients (91 .4%) were 
taking antiobsessive medicine during the study. 

Compared to the control group, the level of vitamin B 1 2 
was significantly lower in the patient group (245.4+84.6 versus 
291.4+80.9 pg/mL, respectively; P=0.036). The rate of 



submit your manuscript | www.dovepress.com 
Dovepress 



Neuropsychiatric Disease and Treatment 2014:10 



Dovepress 



Vitamin B 1 2, folate, and homocysteine in OCD patients 



Table I Levels of vitamin BI2, folate, and homocysteine in patient and control groups 



Patients (n=3S) Controls (n=22) P-value 



Vitamin Bl 2 (pg/mL) 24S.4±84.6 29l.4±80.9 0.036 : 

Folate (ng/mL) I0.2±3.7 7.S±I.9 0.002 

Homocysteine (umol/L) 9.7±2.9 8. 1 ±2.2 0.032 : 

Vitamin Bl 2 deficiency (<200 pg/mL) 31.4% 0% 0.004 ; 

Folate deficiency (<3 ng/mL) 0% 0% - 

Hyperhomocysteinemia (>I4 umol/L) 14.3% 0% 0.145 
Notes: The values are presented as mean ± standard deviation, or percentage, indicates statistical significance at P<0.05. 



vitamin B12 deficiency (<200 pg/mL) was 31.4% in the 
patient group, while there was no vitamin B12 deficiency 
in the control group (Figure 1). The difference between the 
groups was statistically significant (_P=0.004). Although 
there was no folate deficiency in either of the groups, 
the level of homocysteine was found to be significantly 
higher in the patient group compared to the control group 
(9.7+2.9 versus 8.1+2.2 umol/L, respectively; P=0.032). 
While the highest level of homocysteine was observed in 
the OCD group with major depressive disorder, the low- 
est level of homocysteine was in the controls. Levels of 
the group with OCD without major depressive disorder 
ranged between the mean averages of these two groups 
(P=0.06). 



While hyperhomocysteinemia (>14 umol/L) was not 
found in the control group at all, a rate of 14.3% was observed 
in the patient group. However, this difference was not con- 
sidered statistically significant (P=0.145). 

In the patient group, Spearman's correlation analysis 
was performed between levels of vitamin B12, folate, 
and homocysteine; scores of the Hamilton Rating Scale 
for Anxiety, Hamilton Rating Scale for Depression, and 
Yale-Brown Obsession Scale; Yale-Brown compulsion 
and Yale-Brown total scores; and duration of disease. 
A statistically significant positive correlation was observed 
between levels of homocysteine and Yale-Brown com- 
pulsion (P=0.021, p=0.389) and Yale-Brown total scores 
(P=0.044, p=0.342). 
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Figure I Scatter plot of serum vitamin BI2 levels of obsessive-compulsive disorder patients and controls. 
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Discussion 

There are only a few current studies regarding folate, vitamin 
B12, and homocysteine values in patients with anxiety 
disorders - especially with OCD. Hermesh et al indicated that 
vitamin B 12 deficiency was more frequent in OCD patients 
than controls. 15 This suggests that obsessive-compulsive 
symptoms can be a marker for vitamin B12 deficiency 
and predicts more well-known symptoms of it. Sharma 
and Biswas reported a case of a middle-aged male patient 
presenting with OCD, low levels of serum vitamin B12, 
and a positive family history of vitamin B 12 deficiency who 
responded well to methylcobalamin replacement. 18 Based 
on this, they suggested a possible etiological role of vitamin 
B12 in OCD. 18 Atmaca et al reported that serum folate values 
were significantly lower in OCD patients than controls, 
while homocysteine concentrations were higher in patients 
compared to controls. 16 

In the current study, it was found that vitamin B 12 levels 
were decreased and homocysteine levels were increased 
in at least some of the patients with OCD. Among the 
OCD patients, the rate of vitamin B12 deficiency was 
significantly higher compared to the control group while 
folate deficiency was not found in either group. The rate of 
hyperhomocysteinemia in the OCD patients seemed to be 
higher than the control group, although the difference did 
not have statistical significance. Hyperhomocysteinemia was 
observed in mood disorders, especially in depressive states, 
in several studies. 911 The current finding that the level of 
homocysteine was most frequent in the group with major 
depressive disorder may be suggestive of this well-documented 
relationship, although the association with OCD in general is 
intriguing and may justify further research. 

Hermesh et al suggested that it might point to the 
possibility that vitamin B12 deficiency characterizes a 
subgroup of OCD patients. 15 Atmaca et al also indicated 
that folate levels in those patients were significantly and 
negatively correlated with the scores on the Yale-Brown 
Obsessive-Compulsive Scale while levels of homocysteine 
were positively correlated with the duration of illness and 
Yale-Brown Obsessive-Compulsive Scale scores. 16 In 
the current study, homocysteine levels had a statistically 
significant positive correlation with Yale-Brown compulsion 
and Yale-Brown total scores. Considering that the current 
sample largely consisted of patients who had received 
previous antiobsessive treatment but had not benefited 
from it, the high rates of B12 deficiency (and, to a degree, 
high homocysteine) may be suggestive of a selected group 
featuring a larger than usual representation of a patient 



subgroup resistant to treatment in addition to high rates of 
vitamin B12 deficiency (and hyperhomocysteinemia). 

Conclusion 

This study showed that some of the patients with OCD had 
vitamin B12 deficiency and higher homocysteine levels. 
However, the sample was too small to conclude that this 
finding is an important biological indicator for OCD. 
Although more detailed studies regarding this phenomenon 
are to be carried out, these findings can provide a starting 
point for future research. 
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